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Background: Growing ........... Jl ......... suggests comorbidity chronic 
vv.".u','VJ • .:> and mental mainly anxiety depression. studies ore~sellt U.u"",-,u. 
J.,.. ..... u"' .... on the association hypertension anxiety and These "'U ...... H;," are 
developed use measures amoelCV and rl", ... , .. ",,,, 
rather than of anxiety In addition, 
adjusted for the comorbidity with 
events. 
or exposure to 
associations "pr,,,,,,,>n self-reported 
hypertension diagnosis and Diagnostic Statistical Manual edition 
(DSM-IV) defined a) disorders b) depressive c) comorbid <:>"".,<>..,,,-
ae[)reSSlOln. both llIe:tm:le and 12-month, for potential confounding 
Methods.' Data were drawn from the African Survey 





individuals were and the response rate was 87%. Mental were 
assessed using World Mental pencil and version of the World Health 
Organization ,",,,jLa,,",,,,,,,,,,, International Diagnostic 
hYloertenLSlcm was ,.,...""""" .. "'" by selI-n~O()ne:Q 
l1TP,rvlP:\Al Version (CIDI3.0); 
' .. U"5u .. ,.:n0 by a rlnr·T/,\". or other 
professional. Information on chronic physical conditions in the 
months and lifetime diagnosis of other chronic physical conditions by a health care 
professional was ascertained. addition to hypertension, 
conditions were examined ... ".u ....... F". vascular 
chronic 
non-vascular 
events were (e.g. arthritis, 
obtained 
disease) Data on number of traumatic 
screening posttraumatic stress disorder. The relationships between 










and c) anxiety-depression were as~;es:)ed both in bivariate ... ..,,,'v"' ..... ""Ju» and 
adjusting for potential confounders. 
Results: mean age sample was with being female and 74% 
completed at some high " .... i.'VVi. Of the total "' .... J"fJ."'. 17% rpro.n,.H'rI a nre:llrrle diagnosis 
rpeltenslon. 16% a lifetime disorder, 12% had a l1!e:tlrrle 11,"'nr,"''' disorder 
and 4% had comorbid anxiety-depression. increased VUl''-'U\.,,", of hypertension UIUP;U\.Ji:>li:> 
was found in with anxiety "nrT,,,,r,, (23%), depressive (20%) comorbid 
anxiety-depression (22%) compared to without disorders (15%) in 
analysis. In multivariate 'pelrterlslCm diagnosis was associated anxiety 
(OR=l 95% CI=l .79) but not "r\~'rI"""" or comorbid UlLi"'''q 
depression after adjusting demographics, socioeconomic status, smoking and alcohol use, 
anxiety ,-"",'J.'-""", 18, lifetime depressive ",",T'n"","" OR=O.83, 
U"""UU"'"' comorbid anxiety.:.depression OR=0.75, CI=0.26-2.19) while 
disorders CI=1.41-2.63), depressive (OR=1 95% .06-2.03), 
comorbid am(iety-dlepI'ess:ion (OR=1.77, CI=1.06-2.38). Traumatic life events were 
a strong independent disorders (OR=l depressive disorders 
(OR=l and comorbid-depression (OR=1 1) and so was LV .......... v sex 
anxiety disorders 95% 19). 
Conclusions: HypelterlSlcm was not .....,,,.VVJ, ........ ,'-' with mental health outcome after adjusting 
demographics, socioeconomic status, smOK:lllg and alcohol substance use disorders, 











chronic physical conditions are a confounder in the hypertension and 
anxiety/depressive disorder relationship. into the temporality 
role of comorbid conditions in anxiety/depressive disorder J.YUCLU,"'U..:Jj'UIJ 
should remain a priority. detection and control of 
hypertension as this can prevent physical conditions and 
therefore prevent a proportion Due to the high levels of 
physical-mental comorbidity, greater attention 
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South of disease with rates 
infectious ' .. U"''"''''''',",'' (including HIV / AIDS) and an ______ ,.., ___ ,.., ..... ,,","-,,'-' epidemic (1). 
contribution chronic Uh"""""'v':> despite 
reality that of mortality country is attributable to chronic disease (2). Worldwide it 
is estimated that will be a 77% increase in ... ,",y"",:> from chronic .... ,,'''''''''''' between 1 
and with the deaths in the world (3). 
conditions, including mental disorders and hypertension, are a major cause 
and morbidity but relatively little attention developing world. 
Hypertension is leading for accounting approximately 6% 
deaths (4, 5). addition it is a other chronic physical conditions 
.",,,,,uu,,!", strokes, heart <>1T",,,\r,,, (2). Data the 1998 Demographic and 
Health Survey revealed that 21 % South adults were with a 
blood or equal to 140 mm Hg or a diastolic blood ...... ","'<'11',.", 
than or to 90mm Hg (6). 
anxiety depressive U • .:>VH';'...,'" are also """"'Vv"""'-'''' with Mental disorders, 
levels of morbidity and of life lost. ... ..,'" ....... depression causes the amount of 
nOll-nital UUJ.'",vu worldwide, the total 
(YLD) 8). Recent ' ___ "_"VJ-rc~pn~selrlta1:Ive mental health found a 
prevalence of mental South Africa reporting that of adults had an anxiety 











is a nrr"XT1n body "''''1):','''''11.):', the comorbidity of physical and mental 
health. Individuals with mental YlC>V.,-"vl.:> are geIlenlll) of poorer physical that those 
without ".""'" ..... illness (10). substantive literature lU!',"H):',"'." the HHo.Hoa.:>,",,,, <41"J:i"''''' of 
"111.V11.'" physical conditions "'''''LVU.!', those with "' .... ,"'1.< .... disorders. This ""v'''''''"''''''''' prevalence has 
been demonstrated a number 1tt~·rp1 .. t mental disorders. However, u ........ 'au.) ..... the majority 
of the t"' .... ~hl1~A is cross-sectional and of the onset of the chronic disease is 
unknown, it is as to the onset of mental precedes or follows 
chronic Also, is In''A..-t·:,,n'h, as to how " ...... n' ... and health are 
associated; relationship is causal or rather co-occurring as a a confounder such 
as socioeconomic status. 
Hypertension, anJnely disorders and depressive disorders are hypothesized to have high 
prevalence and comorbidity in the developing world but their 
unmeasured untreated (7). Evidence 
level of physical-mental comorbidity 
common those with h'U,,,,,,.-r,,,,,,,,, 
a 
physiological 'V"',",'U!',' __ ' H." ...... UJLF, from anxiety and depressive disorders increase the likelihood 
hypertension. it proposed that the of 
hypertension may cause an increase stress that to the development of "' .... ~"""'-" and/or 
There is mixed 
"".;,,-,,,,,,u1:'-'" between hypertension 
.... ..." .. "''''' on the directionality and strength 
"''''1'''''''''''''''' disorders. 
evidence developing countries on the nn'rpt"I1'1 
there is Hula ...... research nature of the association. 
physical-mental comorbidity or 
association between comorbid 











thesis "'A"'"11.U"''' the associations between nV1Jerten.SlCtn diagnosis and 
H.l"'.lUCll Disorders edition (DSM-IV) .... ,,~ ... ~""v. anxiety 
depressive olsordlers and comorbid a nationally-representative 
South African The .lvU'UH.'LA"'lU are investigated with on demographic 
and socioeconomic substance use disorders, traumatic events and 
chronic conditions. 
The of this study is to understand the relationships between rpertensl.on diagnosis 
epreSSlon in South anxiety and c) COlnolrtml-aJtTIUetv 
.., .... ","' .... "" objectives study are to: 
1. Describe 
lifetime diagnosis) UL""lUU1U", the "",rnn.CfT'",r,n 
with hypertension 
socioecoilOmic and other 
AU" .... ' .. AU.F, other chronic physical conditions and traumatic life events; 




.on .. '",,,,,,,,,,,,, disorders 
socioeconomic, 






3. ......hIVIVJl'" the fJ"'lJlY.vlH associations "",.,,,,,.,<>" hypertension and those DSM-IV-
a) anxiety Y..l"·VH.t"'.l,;), 
b) depressive and 
c) comorbid anxiety-depression, 











LITERA TURE REVIEW 
2.1 Search Strategy 
The MEDLINE (PubMed) database was searched for articles interchanging keywords from 
two ,..., ... or<r' .... ",c .. 1) hypertension, including "hypertension", "blood v ...... "" ...... and 
mental health, including --.,..,'v'''',,..., ... , "depression", "mental health", "stress", "psychosocial". 
studies were restricted to studies human U,",'Ln"", published English between 
1, 1980 and 2007. search SUl:l1el1:Y expanded to a third 
category: 3) chronic disease, including the word . Abstracts were screened 
evaluated then texts for were found. Additional articles were found 
using ret'erenCt~S in included .:> ........... '.:>. 
Epidemiology of Hypertension 
Hypertension is a condition of elevated blood pressure. The definition of hypertension 
"' .... 'uvu to "' ..... '·VJlJl (6). 
International of Hypertension hypertension as a systolic blood 
pressure or diastolic blood t"\ .. ~"",,,,, .. ,,,, ~90 mm Hg, or current treatment with 
hUl',,,,,rl,,,1'\<""'" medication (14)1. 
Hypertension is one most common modifiable factors 
QlSieasi;s (6, 11-14). There is a large literature on the risk """""' ... '" for hvtJeritenslon. focusing 
largely on developed-country populations. Hypertension is associated with a number 
including sex, race, socioeconomic status, nutrition, consumption, 
",roTHl11r" and of a western (11 ). identifying risk 
factors been on biological physical +<>"1,,,, .. ,,, less on the potential of 
psychosocial factors such as stress. 











Epidemiology Common Mental Disorders: Anxiety and 
of the 
COlumn is limited, with 
America. A brief " ........... , . .-J 
determinants of H''''L''''<L health in the developing country 
<ll£"rUU of ,",ViHU'l/", from Europe North 
epidemiology ':>1"1 .. .:>",,,,,,,,,, and cornorm 
depressive disorders is provided below. 
there are a specific disorders, they all share two 
of and awareness of 
apprehensive or scared. disorders are psychiatric and 
high morbidity. body of evidence they are with 
disease. are more likely than men to have an anxiety and 
status is inversely related to of anxiety disorders (1 
)epresslOll is classified as a or affective ,.u.:>'u.u,",. 
states and is therefore most appropriately considered a syndrome that is or 
Depression is cornmon, with a much U'l".",,",J. to men. 
status to associated with eDl'eS~)lOJn, where those without close 
interpersonal.v .. "",-, .. .>"u or are more to have 
depression (15). 
It is now well UUJH.:u.,",U that there is significant comorbidity of mental aIs:orclers, including 
co-occurrence depressive .... ..",,, ... "". (7). This co-occurrence is sometimes 
.. "'+."' .... ".<1 to as comorbid 
Population surveys reported that about 
an anxiety disorder (1 19). Previous research 
have increased 
(mixed ....... .LL1 .. "", 
with a current 
hypothesized that 
impairment and risk 
(18) . 




















is a an .... 0"'V""'U .. CJLVU 
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The South African Stress and Health (SASH) study is a large cross-sectional survey of mental 
health of the South African popUlation. The study is affiliated with the World Health 
Organization (WHO) World Mental Health (WMH) Survey Initiative (60). In response to the 
Global Burden of Disease study which highlighted the prevalence and burden of mental health 
worldwide, the World Health Organization initiated the WMH Surveys to obtain accurate 
information on the prevalence and correlates of mental, substance, and behavioural disorders 
in all regions of the world (36,61). The Initiative conducted surveys in 26 countries 
representing all WHO regions. Its rationale and the SASH rationale and design have been 
described in detail previously (60, 62). 
Ethical approval for SASH including all survey protocol recruitment, consent and field 
procedures, was approved by the Research Ethics Committee at the University of 
Stellenbosch, the Human Subjects Committees of the University of Michigan, Harvard 
Medical School, and by a single project assurance of compliance from the Medical University 
of South Africa that was approved by the National Institute of Mental Health. Ethical 
approval for the analysis of SASH for this thesis was approved by the Research Ethics 
Committee of the Heath Sciences Faculty at the University of Cape Town (Rec Ref 
248/2007). 
3.2 Survey Population 
SASH sampling and data collection were conducted between January 2002 and June 2004. 
The survey population included all resident South African adults (18 years and older) who 
lived in households and hostels during the field period of the study. The survey population 



























Figure 1: Sampling Process 
Stage 1 - Primary Stage Sampling 
1. Assigned 85,000 Enumerator Areas (EAs) to 53 strata 
2. Selection of 690 EAs so that the number of EAs per stratum was proportional to the 
stratum population 
Stage 2 - Second Stage Sampling 
From an enumerated list of dwellings for the included EAs, randomly sample 5 dwellings per EA 
included 
n= 5089 households identified 
• Stage 3 - Third Stage Sampling 







n=4433 (87.1 %)* 
Included in statistical 
analysis 
n=4351 (85.5%)* 
*Percentages are calculated as the percentage of households identified for interviewing (denominator=5089) 
3.4 Measurement 
The measurement used in the SASH was a questionnaire; the World Mental Health pencil and 
paper (PAPI) version of the WHO Composite International Diagnostic Interview Version 3.0 
(CIDI-3.0) to assess mental disorders (65). The WMH-CIDI 3.0 is a comprehensive, fully-
structured interview that assesses mental disorders according to the definitions and criteria of 
both DSM-IVand WHO International Classification of Diseases-Version 10 (ICD-l 0) (66). It 
is intended for epidemiological and cross-cultural studies and allows the investigator to 
measure prevalence, severity and burden of mental disorders. Lifetime and 12-month versions 
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37.0 50.3 34.3 
18-29 39.1 9.0 45.1 <0.001 
30-39 22.1 13.5 23.8 
40-49 18.1 24.2 16.9 
50+ 20.7 14.2 
Sex Male 46.3 28.0 50.0 <0.001 
Female 53.7 72.0 50.0 
Race Black 76.2 76. 76.3 0.271 
Coloured lOA 11.7 J 0.2 
White 10.0 10.2 9.9 
Indian/Asian 3.4 2.0 3.6 
married 50.1 54.0 1 <0.001 
Location: Rural 38.4 1.6 37.7 0.074 
Urban 6 .6 58.5 62.3 
Socioeconomic status 
Education :None 6.8 12.7 5.6 <0.001 
Grade 1-7 19.1 33.9 16.2 
Grade 8-11 35.4 32.9 35.9 
school 11.4 .9 
15.3 9.2 16.5 
education 
31.0 26.0 32.0 0.020 
Household income 59403.9 
RO 13.7 13.3 13.7 0.244 
Rl 5000 29.5 32.9 28.9 
R5001-25000 15.4 \6.7 1 1 
R25000-J 00000 19.6 17A 20. 
RI0000l+ 21.8 I 
Assets owned household: 39.3 38.3 39.5 
0-5 
37.4 41.0 36.7 
23.3 20.7 23.8 0.177 
SES 0 36.0 19.8 <0.001 
24.5 22.1 24.9 
2 25.0 20.8 25.9 
3 28.0 21.0 29.4 
Other 
Alcohol: Lifetime - None 77.8 79.1 77.5 0.157 
Rare 5.8 7.0 5.5 
Moderate 7.5 5.7 7.9 
8.9 8.2 1 
Current None 65.7 71.8 64.5 0.053 
Rare 0.2 8.7 10.5 
Moderate 16.8 3.5 17.4 
7.3 6.0 7.6 
smoker 30.0 26.1 30.8 0.033 
Current smoker 23.8 15.9 25.4 <0.001 
Chronic conditions 42.6 78.5 35.4 <0.001 
Vascular 11.2 40.2 5.4 <0.001 
Other 39.4 69.9 33.3 <0.001 
Traumatic life events 
26.6 28.5 <0.001 
49.9 49.4 
3-4 10.8 11.9 10.6 
12.7 I 11 
University of Cape Town
% (95% en 0/0 
12-month conditions 
Arthritis or 10.0 1-1 9.0 13.5(11.3-1 14.4 II 0.001 2.3 0.027 3.8 0.036 
rheumatism 
Chronic back or 35.3 I) <0.001 35.5 37.4 1-43.1) <0.001 41.8 (32,5-51 <0.001 
12.1 (10.7-1 9,7 17. <0.001 ( 16.8-25. <0.001 26.2 18.7-35.4) 
1.3 (0.9-2.8) 1.3 1.2 0.842 1.4 (0.7-2.9) 0.9 (0.3-2,3) 0.495 .2 (0.2-6.2) 0.916 
heart attack (I 5.8 0.001 7.0 <0.001 5.2 I) 8.8 
Lifetime 
Heart disease (I 3.8 3.1 6,3 0.002 7.9 <0.001 5,7 0,015 10.6 (6.3-1 <0,001 
Asthma (258) 5.8 4.9 8.6 9,5 0.001 8,8 12.2 0,003 
16.7 (15.4-18.1) 15.1 (13,7- <0.001 23.2 0.011 22.2 
0,013 2.6 (I 0,017 2.5 0.067 2.3 (0.7·7.5) 0.139 
Diabetes (233) 5.5 4.8 8.0 8.6 0.00 0,042 8,1 0.042 
Ulcer 5.5 4.3 9,1 <0,001 9,0 0.001 
(0.9-1.7) 0.9 (0.6- 1.3) 2.4 0.3-4,3) 0.008 2.4 (l 0.004 2. 101 1.9 0.282 
1.4 ( 2.5 (l 10 2,8 0.005 2. 0.106 2.6 0.137 
0.6 1.8 (1.1-3. 0.004 2.7 0.7 8 0,013 











4.2 Bivariate Associations 
4.2.1 Bivariate associations with hypertension diagnosis 
Strong crude associations were found between hypertension diagnosis and age, sex, marriage, 
education, employment status, smoking (current and lifetime), chronic physical conditions, 
and traumatic life events (Table 1). Hypertension diagnosis was far more common in women 
than men (Figure 2), and in those who were married. Among measures of socioeconomic 
status, those with a hypertension diagnosis were less educated and more likely to be 
unemployed. The aggregate measure of SES was strongly associated with hypertension; 
those with a hypertension diagnosis had a lower SES than those without a hypertension 
diagnosis. There was high physical comorbidity, with 79% of those with a hypertension 
diagnosis reported another chronic physical condition (Figure 3). 
Figure 2: Prevalence of hypertension diagnosis & chronic physical conditions by age and 
sex 
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No hypertension diagnosis Hypertension diagnosis 
4.2.2 Bivariate associations with anxiety disorders 
4.2.2a Bivariate associations with lifetime anxiety disorders 
m Non·vascular 
Lifetime anxiety disorders showed a strong crude association with sex, location, alcohol 
consumption, chronic physical conditions, and traumatic life events (Table 3). Women were 
1.86 times more likely to have a lifetime anxiety disorder compared to men (Figure 4). Living 
in an urban area was also strongly associated with having a lifetime anxiety disorder 
compared to living in an urban area. Those with an anxiety disorder were twice as likely to 
have a chronic physical condition, both vascular and non-vascular, compared to those without 
lifetime anxiety or depression. Those with a lifetime anxiety disorder were 1.96 times more 
likely to have one or two traumatic life events, 2.48 times more likely to have three or four 
traumatic life events, and 3.86 times more likely to have five or more traumatic life events 
compared to those with neither lifetime anxiety disorder nor depression (Table 3). When the 
reference group was those without an anxiety disorder (as opposed to those with an anxiety or 











Furthermore, when analysis was done restricting to those with non-comorbid anxiety only, the 
prevalences and associations were not notably different (data not shown). 
Figure 4: Prevalence of lifetime anxiety, depression, and comorbid anxiety-depression by 
age and sex 
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4.2.2b Bivariate associations with i2-month anxiety disorders 
Table 4 presents crude associations with 12-month anxiety disorders. The associations for 12-
month anxiety disorder were largely the same as those for lifetime anxiety disorder. 
However, living in an urban area was not associated and no socioeconomic status variables 
were associated with 12-month anxiety disorders. The associations between chronic physical 
conditions and anxiety disorders persisted; those with a 12-month anxiety disorder were more 
than twice as likely to have a chronic physical condition, both vascular and non-vascular, 
compared to those without 12-month anxiety or depression. Again, the odds of 12-month 













University of Cape Town
Characteristics 
36.7 37.6 37.7 36.5 
18-29 36.4 1.0 33.4 37.1 
30-39 21.6 23.6 .2 .4 .3 (1.0-1 23.2 L2 
40-49 17.2 18.9 1.2 24.8 22.4 1.4 
20.8 21.2 1.1 18.5 I 0.9 
Sex Male 49.5 34.5 I 35.0 .0 28.3 .0 
Female 50.5 65.5 1.9 (I 65.0 1.8 (I 71.7 2.5 (1 
Race Black 76.0 79.7 1.0 73.9 1.0 77.9 .0 
Coloured 10.3 10.4 II I 
White 10.4 7.5 10.0 1.0 8.7 0.8 
Indian! Asian 3.3 2.4 5.0 1.6 3.3 1.0 
married 49.9 49.2 51.1 1.0 45.9 0.9 
Location Rural 33.4 35.0 1.0 25.4 1.0 
Urban 60.8 66.6 65.0 L2 74.6 1.9 
Socioeconomic status 
Education: None 6.8 5.2 1.0 4.5 1.0 
-7 8.1 19.1 1.0 27.5 2.0 (I 23.9 2.0 
Grade 8-11 35.9 35.4 0.9 33.0 I 38.9 1.6 
school 23.6 24.0 0.9 21 L2 20.9 1.3 
14.2 0.8 I.J 1.8 1.1 
education 
31.3 27.3 0.8 33.6 1 1 29.9 0.9 
Household income 59346.9 10.8 56161.7 59022.7 
RO 1 11.5 12.2 1.0 2.6 1.0 
RI 5000 28.5 32.3 34.6 1.4 34.0 
R5001-25000 15.6 14.9 1 14.5 I.J 5.6 
R25000-100000 19.3 21.9 (1.0-2.1 ) 18.1 1.1 18.2 
RIOOOOI 22.4 19.5 I I (0.8-1.6) 20.7 1.1 (0.7-1.7) 19.5 l.0 
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Table 3 
Assets owned household: 39.9 36.9 1.0 35.6 
6- 12 36.8 42.7 I (1.0- 38.4 1.2(.0-1 48.0 
3-\ 23.3 20.4 0.9 26.0 1.2 .3 1.2 
SES Quartiles: 0 22.0 23.2 LO 24.9 I 22.6 1.0 
25.5 22.5 0.8 19.8 2 0.8 
24.7 26.7 25.3 25. .0 
3 30.1 1.0 30.3 
Other 
5.1 23.2 1 .3-2.1 ) 20.2 .4(1.l I 22.2 
Alcohol: Lifetime - None 80.4 68.9 1.0 66.5 1.0 61.6 1.0 
Rare 5.1 7.9 1.8 ( 9.3 2.2 11 2.9 (I 
Moderate 6.9 8.2 1.4 (I 12.7 12.0 2.3 (I 
7.6 15.0 2.3 ( 11.5 2.5 
Current None 67.7 59.7 1 58.6 .0 58. 
Rare 8.6 13.8 1.8 (I 17.9 2.4 7.2 
Moderate 16.3 18.7 \.3 ( 17.8 .3 8.9 
.2 5.7 0.9 5.8 
Lifetime smoker 28.9 3 .4 1.1 36.8 .4 I I-I 32.9 
Current smoker 23.3 23.4 28.9 .3 (1.0-1 28.0 
Other chronic 38.7 55.4 (I 56.6 58.9 
condition 
Vascular 9.7 17.9 2.0 (I 20.6 2.4 ( 
Other 35.7 52.5 2.0 (I 52.1 55.0 2.2 
Traumatic life events 
None 30.2 15.8 1.0 12.0 .0 0.9 .0 
1-2 49.5 50.5 2.0 (I 49.9 2.5 (l 43.4 2.4 
10.0 12.9 2.5 1.7-3 4.0 17.8 
5 or more 20.9 3.9 22.3 5,4 (3.6-8. 27.9 7.5 
group: 
University of Cape Town
OR 
Characteristics 
36.8 38.4 37.6 39.5 
18-29 39.8 33.3 1.0 32.2 1.0 22.9 1.0 
30-39 2 .9 23.2 .3 1.0-1 24.4 1.4 1) 30.8 2.4 
40-49 17.6 21.2 1.4 (1.0-2.1) 23.3 1.6 (1.1 20.9 2.1 (1 
50+ 20.7 22.3 .3 20.2 25.4 2. 
Sex Male 48.4 30. .0 29.2 1.0 1 I 1.0 
Female 51.7 69.9 2.2 70.8 2.3 (l 88.7 7.4 
Race Black 76.2 79.9 7 .8 1.0 79.8 1.0 
Coloured 10. 11.5 13.4 1.4 9.7 0.9 
White 10.4 6.5 0.6 7.6 0.8 7.7 0.7 
Indian! Asian 3.2 2. 0.6 7.2 2.4 ( .1 2.8 0.8 
married 50. 48.6 0.9 53.1 \.I 50.9 .0 
Location: Rural 38.8 33.9 1.0 34.8 1.0 23.8 .0 
Urban 61.2 66.1 1.2 65.2 1.2 76.2 2.0 (I. 
Socioeconomic status 
Education: None 6.9 6.5 .0 4.0 1.0 I.l .0 
Grade 1-7 18.2 22.8 .3 3.0 (1 29.4 10.7 ( 
Grade 8-1 35.2 37.1 LI 37.4 1.9 44.6 8.4 
school 24.0 20.7 0.9 14.3 1.0 8.7 2.4 
15.7 12.9 0.9 13.3 1.5 16.3 6.9 
education 
1.5 24.1 0.7 31.8 22.0 0.6 
Household income 5962 .8 55734.8 65231.7 74210.4 
RO 13.7 I .8 1.0 17.0 1.0 5.5 
RI 5000 29.3 3 .9 J.3 28.4 0.8 25.7 0.8 
R5001-25000 15.7 13.2 1.0 12.2 0.6 3.5 0.8 
R25000-100000 9.3 24. 1.4 17.7 0.7 8.9 0.9 
RIOOOOI 22.0 19.0 1.0 (0.6- 1.6) 24.7 0.9 (0.5-1.7) 26.5 
University of Cape Town
Table 4 
Assets owned household: 392 40.8 1.0 37.4 1.0 32.3 
0-5 
6-12 37.1 41.9 1.1 40.3 1.1 52.3 1.7 
3- 7 23.8 0.7 22.3 1.0 IS.3 0.8 
SES Ouartiles: 0 26.3 23. 1.0 22.9 .0 
24.5 23.9 25.3 1.0 24.9 .0 
2 25.2 24.3 23.5 0.9 27.1 1.0 
3 28.2 25.5 28. 1.0 2S.0 0.9 
Other 
15.7 26.9 2.0 (I 2 2 1.4 (\ 1.6 2.4 (1.2-5.1) 
Alcohol: Lifetime None 78.9 69.9 .0 67.0 1.0 61.8 1.0 
Rare 5.6 6.3 9.6 2.0 (I 10.5 
Moderate 7.2 8.8 12.S 2.1 11.0 
8.4 15.0 10.9 1.5 16.7 
Current None 66.4 61.5 1.0 1 62.4 1.0 
Rare 9.7 12.4 .4 16.8 18.6 2.0 
Moderate 16.7 17.1 17.3 1.1 I 15.6 
7.3 9.0 4.7 0.7 (0.3-1.6) 3.4 0.5 
Lifetime smoker 29.0 34.6 38.9 1.6 (1.1 27.0 0.9 
Current smoker 23.2 24.6 Ll 31.1 1.5(l 19.0 0.8 
Other chronic 40.3 59.8 2.2 
condition 
59.8 2.2 (1.6-3.1) 67.8 3. (I 
Vascular 102 20.0 16.3 21.8 2.5 
Other 37.1 S7.8 562 2.2 64.6 3. (1.6-6.1) 
Traumatic life events 
28.3 16.8 1.0 0.0 1.0 10.2 1.0 
50.2 45.0 1.5(1 SI 2.9 (I 40.6 
3-4 10.4 13.0 2.1 ( 5.7 4.2 19.9 













men were more 





































more to 1 
an 






















""-.,,,p,,,, or aelore:SSlon 
was more common 
more common 
2 
-d(::m"eS.Slcm were more 
to 
University of Cape Town
Table 6: Prevalence of chronic ~h~sical conditions b~ mental disorder 
No anxiety or Anxiety or depression Anxiety Depression Comorbid 
depression anxiety-depression 
% 0/0 p-value 0/0 p-value % p-value 0/0 p-value 
LIFETIME'" 
N 3319 1032 699 526 193 
Hypertension diagnosis 15 .1 21.8 <0.001 23.2 <0.001 20.2 0.010 22.2 0.010 
All other chronic physical conditions 38.7 55.3 <0.001 55.4 <0.001 56.6 <0.001 58.9 <0.001 
Vascular 9.7 16.0 <0.001 17.9 <0.001 15.2 0.004 20.6 <0.001 
Non-vascular 35 .7 51.8 <0.001 52.5 <0.001 52.1 <0.001 55 .0 <0.001 
Hypertension diagnosis only 3.7 3.2 0.544 3.4 0.729 2.5 0.168 1.9 21.4 
Hypertension diagnosis and another chronic physical 11.4 18.6 <0.001 19.8 <0.001 17.7 <0.001 20.4 <0.001 
condition 
No chronic physical condition 57.6 41.5 <0.001 41.3 <0.001 40.9 <0.001 39.3 <0.001 
12-MONTH** 
N 3794 557 375 249 67 
Hypertension diagnosis 15.7 23.9 <0.001 26.9 <0.001 21.2 0.028 31.6 0.012 
All other chronic physical conditions 40.3 58.9 <0.001 59.8 <0.001 59.8 <0.001 67.8 <0.001 
Vascular 10.2 18.2 <0.001 20.0 <0.001 16.3 0.015 21.8 0.034 
Non-vascular 37.1 56.3 <0.001 57.8 <0.001 56.2 <0.001 64.6 <0.001 
Hypertension diagnosis only 3.7 3.2 0.663 4.2 0.736 2.2 0.234 5.4 0.498 
Hypertension diagnosis and another chronic physical 12.0 20.7 <0.001 22.8 <0.001 19.0 0.003 26.2 0.014 
condition 
No chronic physical condition 56.1 37.9 <0.001 36.0 <0.001 38.0 <0.001 26.7 <0.001 
Example: 21.8% of those with a lifetime anxiety or depressive disorder have a hypertension diagnosis 
* Reference group: No lifetime depressive or anxiety disorder 
** Reference group: No 12-month depressive or anxiety disorder 
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Figure 5: Prevalence of hypertension diagnosis and other chronic physical conditions in 
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Example: Among those without anxiety or depressive disorders, 15% had hypertension only, and almost 40% 
had another chronic physical condition 
4.2.5a Bivariate associations between specific chronic physical conditions and mental 
disorders 
The prevalence of specific chronic physical conditions in those with lifetime and 12-month 
mental disorders are presented in Tables 2 and 8, respectively_ Age-adjusted odds of specific 
chronic physical conditions in those with lifetime and 12-month mental disorders are 
presented in Table 9. Adjusting for age did not attenuate any of the relationships, but 
strengthened some the associations between specific chronic physical conditions and mental 
disorders. 
Those with lifetime anxiety had a significantly greater prevalence of eleven chronic physical 
conditions (Table 2). After adjusting for age, the high levels of physical-mental comorbidity 
persisted (Table 9). Those with anxiety disorders were 1.80 times more likely to have a 
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University of Cape Town
12-month 
24.3 39.4 <0.001 42.7 <0.001 50.1 0.001 
neck 
other chronic 10.5 <0.001 32.9 <0.00\ 
A stroke 1.2 1.6 0.584 .8 0.484 1.2 (0.5-3.2) 0.953 
A heart 3. (2.5-3.8) 7.8 (5.5- <0.001 8.2 (5.4-12.3) <0.00\ 7.8 (4.8-\2.5) 0.001 10.5 0.021 
Lifetime 
Heart disease 3. I 8.9 10.5 8.0 3. I) 0.002 4.4 
Asthma 5.0 (4.2-6.0) <0.00\ 12.5 <0.001 0.0 20.2 0.009 
<0.001 26.9 (2 \.5-33. <0.00 0.029 31.6 
disease 1.2 3.5 1.7-7.1) 0.004 0.004 4.4 (I 0.015 ( 1.4-22.6) 12 
Diabetes 5.3 7.3 1-10. I) 0.079 7.7 0.068 5.2 0.179 
Ulcer (3.9-5.9) 9.9 (7.8-12.5) <0.00 <0.00 9.7 0.013 (5.8-27.9) 8 
disease 0.9 <0.001 4.3 0.023 6.2 (1.5-22.0) 0.009 
1.3 0. 2.0 0.395 4.3 0.204 
0.7 (0.5-\ I 2.0 (1.0-4. I 0.025 3.0 1 ) 0.382 .2 
Cancer (5-1.4) .1 (0.5-2.5) 0.550 1.2 (0.4-3.2) 0.542 1.4 0.359 2.8 (0.6-11 0.145 
a lItetime anxIety dlsoroer, 3':I.U"/o reporteO havmg Cllfomc baCK or neCK problems In me IL-months. with lifetime disorder 
more chronic back or neck 










Arthritis or rheumatism 1.6 (I 1.7 (I 1.5 (1.0-2.1) 1.8(1.1 
Chronic back neck 1.8 (1 1.8 (I .9 (I 2.5 (1 
2.3 (1.7-3. 2.6 (1 2.4 (1 
A stroke 0.9 1.1 0.7 
A heart attack .9 (! 2.4 (1 1.9 (1. 
Lifetime 
Heart disease 2.1 (I 2.8 (1 1.9 (I 1) 
Asthma 1.8 (I 2.0 (I 1.9 (1 
1.6 (I 1.8 ( 
disease 2.5 (1 
Diabetes 1 (I I 
Ulcer 2.2 (1.5-3.1) 2.1 (1.5-3.\) 
disease 2.7 (\ 2.5 2.2 





Arthritis or rheumatism 1.8 (\ 1.9 (1 1.7(1. 1.9 (1.0-3 
Chronic back or neck 2.0 (I 2.0 (I 2.3 (1 3.0 (\ 
2.6 3.0 2.4 (I 3.0 
A stroke 1.2 1.0 1.1 -9.1) 
A heart attack 2.6 (1 2.6 (I 3.2 (1.1 
Lifetime 
Heart disease 3.1 (1 (l 4.8 (1.7-14.1) 
Asthma 2.3 (1.5-3 2.3 (I 4.5 (1.4-1 
1.7(1 1.4( .0-2.1) 2.3 (1. 
disease 3.0 (I 4.0 (l.4-11 5.1 (1 
Diabetes 1.3 0.9 
Ulcer 2.1 (I 2.0 (1.1 
disease 4.5 5.1 
1.8 3.2 1.8) 
2.7 (1 
* Reference group: No lifetime 
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4.3.2 Multivariate models predicting anxiety disorders 
4.3.2a Multivariate models predicting anxiety disorders from hypertension diagnosis 
In multivariate analysis, the association between lifetime anxiety disorders and hypertension 
diagnosis persisted after adjustment for age, sex, race, marital status and location; SES; 
lifetime smoking and alcohol consumption; substance abuse disorders and traumatic life 
events (Table 11). In this final model, those with a hypertension diagnosis are 1.38 times 
more likely to have a lifetime anxiety disorder and 1.55 times more likely to have a 12-month 
anxiety disorder (Table 11). When analysis was limited to Blacks only, none of the 
associations were substantively different (data not shown). Figure 6, with the odds ratios and 
95% confidence intervals for the lifetime and 12-month models for anxiety disorders, displays 
how the association decreases in Models D and E but remains significant across all models 
(odds ratio is always greater than 1). 
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Figure 7: Adjusted odds ratios for hypertension and other chronic physical conditions 
predicting anxiety disorders 
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A B c D E 
Models 
I--+-- Hypertension only ___ Hypertension and a chronic physical condition -.- Chronic physical condition only 
4.3.2c Other independent predictors of anxiety disorders 
Female sex and living in an urban location were both strong independent predictors of both 
12-month and lifetime anxiety disorders both in models with hypertension diagnosis as binary 
and categorical variable. In the final model for categorical hypertension predicting lifetime 
anxiety disorders, females were 2.47 times more likely to have a lifetime anxiety disorder 
compared to males (Table 12). Those living in an urban area were 1.33 (1.07-1.65) times 
more likely to have a lifetime anxiety disorder compared to those living in an urban area after 
adjustment (Table 12). Compared to Black people, White and Coloured people had a 
decreased odds of having a lifetime anxiety disorder (Table 12). Other independent predictors 
of lifetime anxiety disorders were rare and heavy alcohol consumption of less than once a 
month (p-value=0.012) and 3-7 days per week (p-value=0.027) (data not shown). Those with 
a substance abuse disorder were more than twice as likely to have a lifetime anxiety disorder 
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Table II: Summar~ of multivariate models ~redicting al1xiet~ disorders 
(A) (B) Demographics (C) Demographics, (D) Demographics, (E) Demographics, sOcioeconomic, 
Demographics and socioeconomic socioeconomic, lifetime socioeconomic, lifetime smoking lifetime smoking and alcohol, 
smoking and alcohol and alcohol, substance abuse substance abuse disorders, traumatic 
disorders life events 
OR 95%CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
LIFETIME anxiety disorders - Hypertension 
Hypertension 1.53 1.19-1.98 1.54 1.20-1.98 1.53 1.18-1.98 1.51 1.16-1.97 1.38 1.07-1.79 
diagnosis 
I2-MONTH anxiety disorders - Hypertension 
Hypertension 1.71 1.24-2.36 1.71 1.23-2.37 1.71 1.22-2.39 1.69 1.20-2.37 1.55 1.10-2.18 
diagnosis 
LIFETIME anxiety disorders - Hypertension and chronic physical conditions 
Hypertension 1.20 0.67-2.14 1.20 0.67-2.14 1.17 0.64-2.13 1.18 0.64-2.16 1.13 0.63-2.04 
diagnosis only 





Chronic only 1.68 1.34-2.12 1.679 1.34-2.13 1.68 1.32-2.12 1.65 1.31-2.08 1.52 1.208-1.94 
12-MONTH anxiety disorders - Hypertension and chronic physical conditions 
Hypertension 1.65 0.77-3.51 1.64 0.77-3.51 1.61 0.74-3.52 1.63 0.74-3.55 1.58 0.74-3.38 
diagnosis only 





Chronic only 1.92 1.44-2.57 1.92 1.43-2.57 1.89 1.40-2.55 1.86 1.39-2.49 1.74 1.28-2.37 













Table 12: of final multivariate models for 
conditions lifetime .... AII;;n 
OR 95% CI OR 95% CI OR 95% CI 
status 
None l.0 1.0 1.0 
1.13 0.63-2.04 0.84 0.45-154 0.75 0.26-2.19 
1.92 AI-2.63 1.46 .06-2.03 1.77 LJ3-2.77 
chronic 
Chronic 1.20-1.94 1.53 L18-l.98 L59 1.06-2.38 
18-29 1.0 1.0 
30-39 1.02 0.77-1.36 1.11 0,84-1.47 0.94 0.61-1,45 
40-49 0.90 0.64-1.28 1.40 1.04-1.89 1.00 0.60-1.67 
50+ 0.90 0.59-1.35 0.84 0.60-1.19 0.70 0.39-1.26 
Sex :Male 1.0 1.0 1.0 
Female 2,47 1.91-3.19 2.50 1.77-3.52 3.67 2.12-6.34 
Race Black 1.0 1.0 1.0 
Coloured 0.71 0.47-1.07 0.86 0.58-1.28 0.62 0.37-1.03 
White 05 0,27-0.97 0.79 0,48-1 1 0.57 0.24- 1.38 
Indian/Asian 0.52 0.28-0.97 1.37 0.75-2,49 0.68 0.36-1.31 
married 0.94 0.72-1.22 0.91 0.70-L20 0.83 0.58-1.20 
Location: Rural 1.0 1.0 1.0 
Urban 1.33 1.07-1.65 1.09 0.84-1.41 1.94 1.35-2.78 
SES 0 .0 1.0 1.0 
1 0.95 0.72-L25 0.78 0.59-1.02 0.88 0.54-1.44 
2 1.04 0.77-1.41 0.87 0.65-1.1 0.81 0.51-1.30 
3 1 17 0.84-1.64 .00 0.72-1.39 1.06 0.54-2.06 
Alcohol: Lifetime- 1.0 1.0 1.0 
None 
Rare 1.78 1.14-2.74 2.03 1.37-3.00 2.78 1.37-5.67 
Moderate L25 0.79-1.97 1.93 1.23-3.D1 2.24 1.19-4.24 
1.84 1.07-3.17 1.09 0.69-L72 1.83 1.06-3.18 
Lifetime smoker Ll 0.92-1.43 L50 111-2.Q3 .30 0.83-2.04 
Substance use disorder 10 1.21-3.64 1.88 1.31-2.69 0.97-3,53 
Traumatic life events - 1.0 1.0 .0 
None 
1-2 L50 .I 0-2.03 1.98 1.41-2.78 1.66 0.97-2.79 
3-4 1.69 .16-2.46 2.99 1.93-4.63 I I 1.68-5.77 
5 or more 2,58 1,83-3.64 3.68 2.3 -5,85 4.31 2.3 -8.05 
'c"":Ufll.JIt:. After for hvr,prtpn<l()n and other chronic 
factors and traumatic life events, those with a substance use disorder are 2, I 0 times more 
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(A) Demographics (B) Demographics (C) Demographics, (D) Demographics, 
socioeconomic, lifetime 














and socioeconomic socioeconomic, lifetime 
smoking and alcohol 
OR 95% CI OR 95% C1 OR 95% CI 
LIFETIME depressive disorders - Hypertension 
1.20 0.92-1.55 1.18 0.91-1.54 1.17 0.89-1.53 
12-MONTH depressive disorders - Hypertension 
1.17 0.79-1.72 1.15 0.78-1.70 1.14 0.76-1.70 
LIFETIME depressive disorders - Hypertension and other chronic physical conditions 
0.52-1.66 0.92 0.51-1.67 0.88 0.49-1.59 0.87 0.48-1.59 
1.35-2.48 1.83 1.35-2.4 7 1.82 1.35-2.46 1.78 1.31-2.42 
1.38-2.26 1.75 1.37-2.24 1.74 1.36-2.23 1.72 1.34-2.20 
12-MONTH depressive disorders - Hypertension and other chronic physical conditions 
0.40-2.02 0.90 0.50-2 .02 0.85 0.37-1.95 0.84 0.36-1.96 
1.15-2.93 1.84 1.15-2.95 1.81 1.14-2.86 1.79 1.12-2.85 
1.25-2.62 1.81 1.25-2.61 1.78 1.22-2.59 1.77 1.21-2.57 
(E) Demographics, sOcioeconomic, 
lifetime smoking and alcohol, 
substance abuse disorders, 
traumatic life events 
OR 95% CI 
1.04 0.79-1.38 
1.01 0.68-1 .50 
0.83 0.45-1.54 
1.46 1.06-2.03 
1.53 1.18-1. 98 
0.81 0.35- I .87 
1.44 0.91-2.29 
1.56 1.07-2.26 
*Example: After adjusting for demographics and socioeconomic status, those with a hypertension diagnosis and another chronic physical condition are 1.83 times more likely 











4.3.4 Multivariate models predicting comorbid anxiety-depression 
4.3.4a Multivariate models predicting comorbid anxiety-depression/rom hypertension 
diagnosis 
In multivariate analysis of binary hypertension diagnosis predicting lifetime and 12-month 
comorbid anxiety-depression, hypertension diagnosis was not associated with comorbid 
anxiety-depression in any of the models (Table 14). This is illustrated in Figure 10, where the 
confidence interval of the odds ratio for a hypertension diagnosis predicting comorbid 
anxiety-depression always overlaps with 1. When analysis was limited to Blacks only, none 
of the associations were substantively different (data not shown). 
Figure 10: Adjusted odds ratios for hypertension predicting comorbid anxiety-depression 
4.1 
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4.3.4b Multivariate models predicting comorbid anxiety-depression from hypertension 
diagnosis and other chronic physical conditions 
In the multivariate analysis with hypertension diagnosis and other chronic physical conditions 











comorbid anxiety-depression in any of the models (Table 14) (Figure 11). However, those 
with comorbid anxiety-depression were more likely to have a hypertension diagnosis and 
another chronic physical condition after adjustment for demographics, socioeconomics, 
lifetime smoking and alcohol use, and substance abuse disorders (Table 14). Adjusting for 
traumatic life events attenuates the relationship but it still remains significant (p-value=O.013) 
(Figure 11). The relationship between 12-month comorbid anxiety-depression is significant 
in model C, (OR=2.62, 95% CI=I.17-5.82), but subsequent adjustment for substance use 
disorders and traumatic makes the association non-significant (Table 14). When the models 
were stratified by sex, a strong association between hypertension diagnosis and another 
chronic physical condition persisted for women (OR=2.07, 95% CI=1.21-3.56), but was non-
significant for men (OR=l.03, 95% CI=O.33-3.27) (Appendixes Land M). When analysis was 
limited to Blacks only, none of the associations were substantively different (data not shown). 
Figure 11: Adjusted odds ratios/or hypertension and other chronic physical conditions 
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Table 17: Final multivariate 
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